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Plants require essential nutrients for their optimum growth and development.  The majority of 
essential nutrients are taken up the plants from the soil.  Although soil is the storehouse of 
majority of the essential nutrients, many a time, these essential nutrients may not be made 
available to the plant growth in a proper proportion because of soil related constraints and the 
climatic conditions.  For proper growth and development, it is very essential to supply the 
nutrients through fertilization based on the soil supplying capacity (soil fertility).  The soil 
and plant analysis is one the tool that is widely used for assessing the nutrient status and 
thereby fertilize the crops.  In this paper, how soil and plant analysis aids in assessing the 
fertility status and thereby help in fertilizing the agroforestry systems is discussed.    
 
Soil Analysis / Testing 
Soil analysis and soil testing are two different terms.  The former refers any chemical, 
physical or biological measurement made on a soil, whereas the latter refers to the 
measurement, interpretation and fertilizer and other recommendations based the result of the 
analysis and other considerations.  However, in this paper the two terms soil analysis and 
testing will be used as synonymous.  The basic objective of soil testing are to : a) accurately 
determine the available nutrient status of the soils, b) clearly indicate to the farmer the 
seriousness of any deficiency or excess that may exist in terms of various crops c) forms the 
basis on which fertilizer needs are determined, and d) express the results in such way that they 
permit an economic evaluation of the suggested fertilizer recommendations.  The various 
steps involved in soil analysis/ testing are: 
1) Collection of the representative soil sample:  The first basic principle of the soil testing 
program is that the field should be sample in a such way that chemical analysis of the 
collected samples should accurately reflect the field’s true nutrient status.  Some of the 
methods reported in the literature for collecting the representative soil samples are a) 
random sampling, b) stratified random sampling c)grid or systematic sampling and d) 
composite sampling e) Judgement sampling f) Georeferenced sampling .  Each of these 
methods has their own advantages and disadvantages.  Which method of these to be 
followed depends upon the purpose and resource availability.     
 
2) Extraction and chemical analysis:  Once the soil sample has been collected and 
prepared, the status of plant-available nutrients must be determined.  By plant available 
nutrient, one usually means the chemical form of forms of an essential plant nutrient in 
the soil whose variation in amount is reflected in variations in plant growth and yield.  
It is a basic principle of soil testing that the analytical procedures should be rapid and 
should be accurate.    
 
3) Interpretation of analytical results:  Analytical results obtained from chemical analysis 
of soils must be interpreted meaningfully.  This is usually done through some type of 
previously determined correlation between soil tests and known field crop responses.  
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In majority of the soil testing laboratories, the interpretation of the soil test results are 
done based on the critical nutrient concept proposed by Cate and Nelson (1969).  
 
4) Fertilizer recommendations: Ideally for sound fertilizer recommendation it is very 
essential to have information with respect to 1) the soil test level of the field 2) crop to 
be grown 3) yield potential 4) soil and fertilizer efficiency of each nutrient 5) the 
response of the crop to the added nutrient 6) addition of any organic manure 7) the 
degree of mineralization.   In addition to these, economic considerations are important 
to determine the upper level of fertilization.  To make economic evaluations, an 
estimate is needed of the forthcoming yield of the particular crop and its probable value 
in the absolute terms.  The final fertilizer recommendations depend on the accurate soil 
test analysis and on interpretations of the test results based on the sound research and 
judgment.  An ideal method would be to recommend fertilizers for different yield levels 
and prices and allow farmers to choose the yield level and price combination they 
desire.   
 
 
Soil testing has been proved beneficial for assessing the fertility status for annual crops 
but has limited applicability for long duration crops/trees.  For long duration crops/trees plant 
analysis has been proved successful in assessing the fertility status of the soils for making 
necessary fertilizer recommendations.   
 
Plant analysis 
Plant analysis in the determination of the elemental composition of plants or a portion of the 
plant for elements essential for growth.  It is based on the principle that the concentration of 
an element or nutrient within the plant or one of its parts is an integral value of all of the 
factors that have interacted to affect the plant growth.  The steps involved in plant analysis 
involve: 
 
1) Collection of representative sample: Care should be taken to collect the sample that is 
representative of the entire population, otherwise the all the careful and costly work put 
into the subsequent analysis will be wasted because the results will be invalid  The part of 
the plant to be collected, the time of collection and the location of the sample to be 
collected depends upon the type of the crop.  As a thumb rule, mature leaves exposed to 
full sunlight just below the growing tip on main branches or stems are usually preferred, 
taken just prior to or at the time the plants begin their reproductive stage of growth.  Care 
should be taken not to collect the sample that is covered with soil or dust, damaged by 
insects, mechanically or deceased.  Dead plants should not be sampled, or dead tissue 
included as a part of collected sample.  Sampling is not recommended when plants are 
under moisture stress.    
 
2) Handling the sample so that the analysis will provide an accurate measure of the crop’s 
elemental status: After collecting the sample, the plant tissue must be a) cleaned to 
remove surface contamination by dipping the tissue for 15 seconds into an ample volume 
of solution containing 1% teepol 0.1 N HCl, followed by rinsing in pure water b) oven-
drying at 65-80 degree Celsius (depending upon the type of the plant material) to stop 
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enzymatic reactions and moisture.   After drying the samples, the samples subjected to 
particle size reduction with the help of Wiley or hammer type mills.  Particle size 
reduction to pass a 2-mesh screen is sufficient if 0.5 g or larger aliquot of plant tissue are 
to be assayed.  If less than 0.5 g aliquots are taken, then particle size reduction to pass a 
40-mesh screen is necessary.   
 
3) Using the best method for analysis: Prior to the determination of any element, it is  very 
essential to destroy the organic component of the tissue and convert the elements into 
soluble form for determination.  For destroying the organic matter content, two 
decomposition methods have been proposed a) wet acid digestion and b) high temperature 
dry oxidation.  The method of digestion to be followed depends upon element sought to 
be analyzed, nature of the plant material, difficulty with dissolution, acceptable degree of 
recovery required sensitivity, etc.  Wet oxidation is the destruction of organic matter by 
high temperature acid digestion.  The common acids used are sulphuric, nitric and 
perchloric acids usually in combination of two or all three.  In dry oxidation the organic 
matter destruction in plant tissue is carried out by high temperature usually at 500 degree 
Celsius.   
 
After the digestion i.e. destroying the organic matter content and bringing the elements in 
solution form, the content concentration of the elements in the solution form are read directly 
by using either atomic absorption spectrophotometer (Ca, Mg, Fe, Zn, Cu, Mn, etc), /flame 
photometer (Na, K etc), ICPES (all nutrients except N).  Total and approximate total N in the 
plant tissue can be determined by two methods a) Kjeldal method and b) Dumas method.    
 
4) Interpretation and making the recommendations to economically improve the 
productivity: Four approaches have been reported in the literature for interpretation of the 
foliar analysis data for suggesting appropriate recommendations.  The approach reported 
are:  
 
1) Critical values 
2) Nutrient ratios and nutrient flux densities 
3) Diagnosis and Recommendation Integrated System (DRIS)  
4) Foliar vector diagnosis  
